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ABSTRACT : 

PURPOSE: To provide a thin film transistor of a 
constitution, wherein a 

reduction in a leakage current is contrived in an element 
area of the same 

degree as the area of an element thin film transistor, and 
to contrive to 

improve the aperture rate of the pixel part of an LCD by- 
using the thin film 

transistor for the switching transistor of the LCD. 

CONSTITUTION: In a thin film transistor of a 
constitution, wherein an active 

layer 21, a gate insulating film 13 and a gate electrode 14 
are laminated, a 

source region 23 is provided on the side on one side of the 
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sides of the layer 

21 and a drain region 2 5 is provided on the other side of 
the layer 21, the 

layer 21 is separated into a plurality of active layers 
(such as, first and 

second active layers 21A and 21B) by the regions 23 and 25 
and an isolation 

region 31 having the same conductivity type as that of the 
regions 23 and 25. 

The region 31 consists of a high-concentration diffused 
layer and a 

low-concentration diffused layer or is formed into a 
constitution, wherein a 

high-concentration diffused layer is held between 
low-concentration diffused 

layers. Moreover, a liquid crystal display is one using 
the thin film 

transistor 1 for a switching transistor of a pixel part of 
the display. 
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(54) [3ffll©£fW ««h^>^X^*±tX-tn2:«V^« 1 y^KSffi 



(ct) tmm 

IftfSL] Sttl21i:y-Me»JS13fcy-hmffil4fc 

x-h~>x. ?sttS2u±. v~x, vujymm}. 25t 
m-mimiirt zmmmuzi: -yxmwfflm 
mnmi, m2mm2\n.m ) izimztix^ 

cox4 vl-yyvvyisxtiizimmhyvi??.? l 

zmrtziinx-bz. 
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msmommt k m ymm^tmrn h- y **j 

[f££Jl2] IM&Iiaa«WKh5y^^lctiV^ 
T. 10 
ffiSifl-ttiSKU. 1®y-*«teJ:tflJ£KM>1B 

[fi*S3] M^iIlEii^lSb^y^x^ttjo 

X. 

[g?#JS4] |g*3SlES5^mh7>^^tfcV^ 
T> 20 
fii£#fitiW<{±. JtfllllFM >« 

MfEy-xfg8fc<fctfB>«ir-'M ym 

im$i%5] wmnxj v+yyh7y : Jx?£.mm 30 
hyy : Jx9im^^i^^m^}5^x. 

[0001] 

imm±.0mmm] *mnt. frnvyyitxtax 

v+y7Yyyi;x9\izm\.Vzm&$&$i 

Wizmth^ox-hh. 

[0002] 40 

imtmmi m&&F$mcox4 ^yyyyyax 

$memmhyyi?X7 [TFT (Thin Fill 
Transistor^ ) 3 tfffl^iVC^S. 

xfizmx-m^K^tzte. v~?m%.z&m&z 
TijfcS^-rsffijt. twimmoLDD (Lightly d 

oped Drain <0«&) ffljtO^ISh^yvX^^tt?!^ 

mtzmmmziix^i. 50 
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[0003] -^(tmmhyyisxfzwMizimLti 

ftfSLVXj »/1-yfhyyi;x?tt1-m&$i7F3m 

tz^xwm-h. 

[0004] Et^^idfc. m&&mw.2ou^ 
?~-y&2 1 1 ( 2&mm?*?m) tm*m22i 
( ijaH»-cs^a») fcOTHHs^tttsKSfLTv* 

6„ WiUW-M^ l l#vic¥:fr|6ifc:iEi££*u #iy 
H 2 2 1 tfSCftmcra&ivr ^£ . * h 
82 1 l±<?5-^4H+jfffc:x^ 7fy/h7^y'x^ 

231 jwb*3*u hm 1 1 t&m*m2 2 1 

i:TB8*iiS^:H««Sa52 4 1 (SMT^-ra 
ft) OTBjfc5*i"0»&. 

[ 0 0 0 5 ] UBX>f »f-y^h7y^^*231t 

jB^^^Mb^y^x^ (x^yf-y^h^y^x 

2 5 lfcL y-hm2 1 lO-flfthfift^ftHtt: 

2, 2 5 3t^r-3Tv^. mr&mmt-9K& 

*). mcV&V:C0i>(r)i>$>&. #y-h«ffi252, 25 

3coT%izity-bmm (m^tt) zitLxfs&m 

2 54. 2 5 5;tfR(t6*l. < Ot*. 
[0006] _hlB?St±«2 5 4<0-^rjfflWi. n + 
IS«*^^SFU^>'fS«2 5 6*^(t6itTV^. $ 

^ t^tts 254 <m*mxmm 2 5 5 1 <^a«i, 

8jHWt6*iTH&. JbEy-X««2 5 8fca4«IW 
g^241«0jSBB«g Cffl&tflTO (Indiui Tin 0 
xide)«gj 24 2jWMK»*ITV*4. *fc±JEKM 
V®«2 5 6WifI^t82 2 1jWJ«3*iTH4. 
[0007] 

<mWL Y y yVx^WtozWk Ltzffik&XXSim® 
(OLDDffim.(n^hyyi;x?£wmiz®wtLttim 

ou-ftix-h. mmhyyisxftf&tbhmTmmtf* 

[0008]*ffflH«. m^c^Kh^y^X^hliS 
[0009] 

m-htzibiz^tvfzwmbyy^x^xhh. -rtth 
(Txtfcfroac km y«tt»irt&fni h 9 ^ vxtxb 



(3 

3 

6. t>h^\i. V-xm&ts&WuJ ym®£9l>& 

®t . v-xm®& xv k w vsftst irowttiii 
i8JS^«-ti.^J^i5cl*^^S to-c® i #mm® 

mm o i>m^mmm&tt?m®gmfflsfrt>% 
&i><7>x^2ftmmmz®£i-&mttmmitfrt>% io 

Cooio] wmoxj y<f~yyhyy : Jx?i,zmmh 

i-y^y-y yi?x?te±m^-rtii>*D®&<mm h?y 

[00 1 1] 

mm&xvvuj ymmtm-mmLiirrzfti&m® 
if. %m£^<?>mmmmtt:m£Mtz<?)tim 20 

ft. 2fflc^Mb7>;x'x*£Sm:&^L£k<0fc^ 
liters. Lfri,S7S1iaifl*mh?>'s<?X?2: 

jst/.trnx^v*. ttiimimmmte. mmmtm 
&mm^ifdt^^mm^isammiimx' 
*aj2xi. w.2. m3ftmmm*t>%zzkfrt>. » 
i*tunftmm®iz^xi,f£mii±mLtzftmzti&. 

^^TtS^ISh^yvX^JiLDD (Lightly Doped 30 
Drain ) ffiiafc&S. 

[oo 1 2) as^x>f ^y^h^yj/x^s^tn^ 

£*)i>mmh7yi;x?cr)&ib&mffii l >\^<%& . z 
(otdb. nm\-yyi;x9<r)mhmk*m<Ltzfttz 
vwm<rjmi±z<i-hztmi®z%h<Dx^ mm 

[00 13] 

imsmi *mi<r>mmzmi<m®ffimffimtz£ 40 
OittHB-f*.. HT'ti ( 1 ) izTu-i—mmmyyi; 
xfcowmmmtmL. (2) fcax^-Hsaw 

[00 14] @i« (l) fcs^-idfc. fmhyyis 

•n>&„ zwmm 1 2_tcr)-UMzity- htm®. 
1 3£tfLT?-hmei4*^)£$*i-cvv&. ±gy 

-bSffil 4<0T^<^#*« 1 2Cti. PttfcOFiefiJ 
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tt*2ljWR*a*l-0*. jfcfc_hiEy-r-S«il4tf> 

-xwr&mm i2ut. y- hmm 1 4 iai«t 0 n- 

S^^^S LD DfcfiJg2 2 fc n* M¥@ffr*^ 
V-xm®2 3 fc *^j£;*ixTU6 . £ tilM^- 

h mm 1 4 oflfcfif»)#gtt« 1 2 tci y- h«n 1 

4fflJ:'5n- m.¥m#frt>%&LDDtiSm24tn* 
[0015] ±fffiS1tJf 2 1 V-XW&2 3i>J 

&M2 1 (mx-nzs?) tzjmr&wuz. ±m 
y-x. YV4yffl&23. 2 5tm-mmm*Jii-& 

3 lfcJoT. ?SttJl2 ltty-X«K2 3W8IH-* 
*liSl!Mi21AkKW>««2 5ldairt-*flt2S 

tt*2iBfca***i*. 

[0016] jjant h7^'x^ 1 -ctt. ^ai«^3 

1 (::J:oT?SttJf2 1 {±^l?Stt«2 1 AfcJ?i2iSttJf 

2iBtizftmzti&. cio^ft. awh?vs>x*i 

tt. 2^iWlh?:'5;x*fc*Hlc|H*Lfcfc*>fc* 

[0017] 5fif*J JJSiWCtt. LD DffiffcJf 22,2 

DDJ£|fcJf2 2, 24^«L*Vvffijt£7)t>WCfcoT 
t> . #ffi®«3 1 1 J: oTSHtB 2 1 iimthZ. tit 

-*imx-t>&. 

[0018] ace, mx?#- YW.<mwLV7yi;x? 
*-mzLxwmt&. mx'M. jjb < 1 > x-wmLtz 

[OO19]0lco(2) fcip^-i^t:. WRl*?^ 
x^2<imT^«J:3^fil^^->rv^. tTfir**^. i!^ 

*< t i>mmt><i&m<?msL 1 1 ±t«y- i-msi 1 4 

-hSffil 4^±^rc7)y-hjfeg|gi 3±tc«iStt«2 
Ij^jS^^TV^. Jl^?SttB21{i. M^.tmGM 

fftSttS2 lco-^rlBtti. SJSttS2 

«fcn* S¥IWlF«a»6$r4V-x*W2 3aW*3*i 

tv^s. 4fc. Stta2 lonarHWi. ^?sttS2 1 

2 5*qg^?/lT^S„ 

[0020] sQr*$, ±IB^Stt«2 1 tiEHW ym® 

2 5t«ia(a4LDD«aii (a^-r) 

v^Tti^. 3&fcJ3SM2 1fcJJEV-x«K2 
3fc«B3fcfcLDDWtti (BSHH 1 ) *^fi£§iiTi^ 

[0021] ±X2mm2 l Cli. y-XfR«2 3*5 J: 
XfYVA ym®2 5fc«m:«IW*ifc=flr<*<«8l 

y-x, Y\siym®23, 25tm-mmm*??th 



5 

4MHR*3ia«»ti9*i'0**. LtzifinX. m.ffl& 
3ifc:J;oT}SttJl2lfcL V-xS«2 3ffl^lvS 
ttS2 lAfcKH y«^2 5ffl3«om2iStt®2iBt: 

[0022] ±£««J1M h 5 V^'X ? 2T"t±. vStt 
«2H4±!By-X, HWy8123, 25fcPttH 
««>4H!MK3 1fcJ:r>T. Sl}3ttJ12 1 AfcgS2 
*SttS2 1Bi:fc#S!§*U,. £*>fc*. WRh5^ 
X* 2 {i 2®0&BI h 5 Va/X* MOT fctHiUi 

[ o o 2 3 ] ace, hmmzttthmmtftmL 

( 2 ) TaWJLfcjKX^Jif- HS<9mH Y^> S JX9 2 

[00 24] 02o (i) jc^tidfc, y-m 1 

1 4 ( 2jSMtCS"rtHH 0>TX£tt* iStt«2 1 # 
Wt6*iTV*4. Cl<7)?Sttfl21<7)-*iafc{iLDDJ£ 
M2 2fcfrLTV-X«W2 3*«Wt6*U HiSttJi 
2 1 WflfcfrfflltCtt L D DJ£f«l 2 4 <H)- LT H H >M 
«2 5*«SltWl'0*4. ±^Stt^2 1fc:{i. y-b 
(B^fc*W*4*0ifc4Hi§W3 ljWBSSftXV* 
4. Ltip'ot. #S^«3 ltiioT. ±fft£ttJ12 
KiffSliStiJf 2 1 AfcJg2iSttJ12 1 BfcfcdHl&h. 

[00 25] &fc. Hvttl/tvvfrirtf. 

4 t«ttS2 1 fconeay-MeiiR (13) 

StflTH*. 4*rUBLDD&i!cJI2 2, 24I4RW* 
[0026] &fc:@2tf> (2) fcs^-idfc, y-M» 

1 1 1 (2^jmT^rtm^) iz&mztvc^&y-h 

Vfil 4 ( 2jjaWT***#) OTtfO-aWCttas 

1 ffittS 2 1 A#3t?&*L?li& . I«® 1 gttJl 2 1 
AtttV-X««2 3*««S<lTV»S. 4fcJJW- 

bmg 1 4 e5T*ofl!dErfflfc«. jjbss i sat! 2 1 a 

fc*<JB2iSttJi2 1 Bawwi-o* 
6. i^2SHM21BfcliHMy«W2 538iqHI 
3ilTV*&. fLTJJBRl. g2SttJI21A. 21 

Bowitry-mi i i«aa. mm, m2fsm 

2 1 A , 21 B(Z«^-S^lilW3 1 *Wt6*lTV> 

a. 

[00 27] &i>. H*ttL?lv&tttt. 4«-Mffil 
4 fc?£ttJl2 1 k«Hfc«y-MBIW (13) &&& 
ZtlX^i. 4fc§S2iSttJf 21Bi:FWyffl«2 5 
fcOlStCLDDJfcfJcJl (BaHS?) *S*t*ClfcfcTOB 
T'feS. SA>t?glSS1M2 lAtV-Xffl£2 3tO 
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[0028] atjjHH2o ( i ) -atmiti^mm 

(r)®tf&. H3<0Mr^hHtJ:->TifflW-4. BT 
ft^LTJJ^ISh^y^x^i^rSttStjJ:^ 

mcommi. ±12010 < 2 ) rwjiuatxytf-F 

[0029] 03<O ( 1 ) fcw^-J: *Stt«2 1 

10 fcUTOHrtt h'-ty vvfi-v^hMts/ y 3 y*> 
*LTfi§ttli2UcUL Srfl. IS2?SttJ12 1 
A, 2 lB£4Htt* y-x. HWVfitt 

(23. 25) j:(2S^WfW1MSK»#4-& n* £ 
KXBamJlfr&&&jHISftt3 ljW-FRfrrtfcia 

[003 0] E3<0 (2) fc^-idfc. iSttJf 2 1 

zLxm&m2iizit. mi, ss2jstt«2i 

20 A. 21Blc4Ht?*f>e>T. V-X. HM>W 
(23. 25) J:0tiSV^mfeilSSr#tSn- SO 

ffin»awu>^&4Htn«3 i#y-na*n*ifc» 

[003 1] 03^(3) t^Tiafc, iSttfl2 1 

*LTfiffiI21t:l4. All. ^2«tt«2 1 
30 A, 2 1B&m?it>0rC* y-X. FWVffiU 

(23, 2 5) J: 0 ^fi^^SLS^^rt-S n- Sco 
« 1 *»««3 1 A#y- HKTifllC»H-fe*iT . 

$^tcigi^8i^«3 iA(c»^f-4«!ifc. v-x, 

FH>«(23, 25) fc^g^O^!8!l^^* 
«n* Mwm24H£IB«3 1B#iSl^it-0^. $ 

6K:4fc»24HBR«3 1 BK*^-*«Wcy-x. 
KM (23. 2 5 ) i 0 tfiVvf:«!B!Ri^&W 
-T^n- SO»34H!fBW3 1caTO6ft.T^*. L 
t^T, «1. ff2. ^3^Bt««|31A. 3 IB, 

40 sicimimnizy-hmfifoizm^xmibtix^ 

l. 4fc, JJB»1. ^3^«M«3 1A. 3 1C<0^ 

m.tmmzw&sixh. 

[0032] fcfc±EH2« ( 2 ) TittHflLfc^SSI^ 

Baas***-. *tj. citwiw-istwfc^Hiaw 

±lfi01<O (2) XWRLtimxftf-Ym 

<mm b ? yi?x? 2 izi>fflmmx'f>& . 

50 [003 3] 04(0 ( 1) C*-fJ:pt s SI. &2iS 
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ttU2 1A. 21 B£(i. mttep- WOPfffl&Y- 

\f>rztix^&. zLxtttmmuz. v-x. k 

M y«« (23. 25) fc«m^O^tt!H0jge&W 
-TSn* SSiiSifiiWii^^O. SBl , Sg2vSfiyi2 
1 A, 2 1 B t«-&LTy- h&ft*l(3B£3;tiTi* 

[0034] 04 <0 (2) icflctidfc. SSI, 352?S 
tt)12 1 A, 2 1 Bfcli, 0U#P- fflW^HUWH- 

m >m® (23. 2 5 ) i d h&^tmmgtt-f io 

1 A, 2 1 BtSf-oLTy— U£frftfcJB*3*l.-0> 

a. 

[00 3 5] 04?) (3) fcjac$\):3IC. *1. &2?S 

tt«2 1 a. 2 1 Bt«, «£trp- mexmaVF- 

ey/Sft-o*. *tT*«RW31tt. ill, 8S 

2. S63#8ffI«3 1A. 3 IB. 31C*»649.» 

ia*«*3 i Atm3#mm®3 ic«, swcate 20 
«ifc«f<Bery-hftJ!ri«w=»->Tiais*i. «i 

«it»LTJ«fJcKBS*iTV^ai24H«B«3 1 B 
(C*aSft.TV*4. £fcSSl4r8lfWc3 lAtlt iJJ 
»lffitt)B2 1A*«&3fLTV^. 3 6«S3#«SI 
l*31C£tiL £2j£ttJB2 1B4%&&ftr»4. 
[00 3 6]±S®l^JSS«3 1A<iy-X, FW 

v»k (23. 2 5 ) i o tfiv **»HtriBS£«?& n 
» - m&m&i>% o . m2K%m3 1 b«v-x . k 

M >«M (23. 25) fcRgfiMPFttftaa*** 
6n* aaaMW»fe»4. 4fc»34Hl««3 1C«, 30 
8l#SHS#3 1 AfcfWty-X, KM ( 2 

3 . 2 5 ) J 0 tfivq*fft»&Mr*-ft n- SttftJB 
*»fe«r*. JJB81. *34HljWI3 1A. 3 1C<VK 
MftiiStt. tti-ifLDDifcfttf (B^W co^ttift 

[0037] ±mm3 , &4-T3m,it%mm3 1 <o 

l^fWaKft. SSI. Sfi2?SttJf2 1A, 2 IB) 
fc4MiS*i4. bfcfr'oT. pMh^y^x^l (2) 

fc*4 . *fc»24H»»«3 1 BtftfRftifeRgjgJ: 0 iffi 40 
WEOflll. IB3^tt!B»{S«c31A. 3 1CHWtfcfc 

wctt. timztit:%mmh7yi;x?\iLDD (ugh 

tly Doped Drain ) im<rm&Y?y : J ; X?\ l Z*ch. 
[0 0 38] ±£01~04-C<i. n*>**A<fi«>llR 
h5>iS*91 (2) fc-HfcLTWHUfc. JJEgtHH 

Lfci o ^>mi j amm\z j ^x^m-immi. 

[0039] fcCJaBWh?^**! (2) £fl£& 50 
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A3&3£S 1 0 1 «MW&. * LT. ft^fc LT. ± 

EH3« ( 3 ) xw^LtMm^tm^mm-m^ 

[0040] HSfcS-tJSfc, JSS^HSIOI 

a. y-mi 1 1 ( zimaxmwt) t«f*i 
2 1 ( x&mkx-mm) titm-mzws&tix^ 
*. wiury-mi i i^¥*r»it=fift3*u fi-t 

tt 1 2 1 * { att*|6lfcBM$flTV^ . * LT#y*- K 

iiii t&immi 2 i tx-mtti&mmizxj 
y^hyy^x^i3itwm9Jmi4i (Ht 

[ 0 0 4 1 ] JJBX-f >y ? h 7 V y'X 1 3 1 tC 

* ) i fcii. min idsaw*y- vmm 1 4 

VEM2 1 fcjWWt&*TO*4. ±£JStt«2 leo-nm 
fctt. n- fflaMW»fe*4LDDWW2 2t*t 
T. n* IHMM»»6«r4y-XfWB2 3*«R»tfenT 
V^4. $^>fclffi*-ffllfc«. n- MtfiiHia^&I.LDD 
«aW2 4t^tT. n* fttiaWi4»fe*SFM>« 
«2 5«%ft^itTVi4. JJBV-.*Stt2 3<cttBS 
«@atl 4 l^^BBffi C0!lx{f . I TO (Indiui Ti 
n Oxide) «g] 14 2mt$fLTVi4. 

m ymm2 5fcttg^*i 2 1 jftqadSiiTv^s. 

[0042] *LTSfflI 2 1 tCJi. y- h mufoiz® 

->x>mffi$L3 iimyt^bx^h. z<r>#?m®3 1 
y-h«36rmfc»-»-cafefffeRWfe»i. ^2. m 

3^r«tS^31A. 3 IB. 31C*»fe!fir4. »l4Ht 
^«3 1 Att. y-X®«2 34J iVHM ^««2 5 

®24rJB®«3 1 Bli. y-x««2 3t>«tlf KM ^ 

fe=flr9. SJ14HBRW3 1 AWS^LT^*. mftlfr 
«^3 1C«. V-Xffl£23ti£WUJ ym&25 

Sg2#fSffi«3 1Bt;:83-l/c^4. it. JJEW1. 

?g3^r<g®«3 1 a. 3 1 ccv^wmmt. mtHL 
DDffim (mm?) m-vmm.tmmzw^ 
tit. 

[0043] dt&SMEzainmmm** me<n 
b»m r*> vm\z x ->xwm?& . a-ra. jjsb 5 

[0044] H6i^rtJ:d(C. jS^^SIOI 

t±. y-mi 1 1 ( 2m&xm^tt) trnmii 

2 1 (l£m&T*rf®#) tirfcFmzWMZtiX^ 

4. Mitry-mi 1 i*»*¥*rtcias*L. 

«12 1*«SE*|6]fci!iSSfLTV^. *tT#y-h 
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Sill k&m^&l 2 1 tXW£tl&m®lzxj 

>?h7yisx?&i3itmm&&i4i < autre 
ttmi$.ztix^z>. 

[004 5 J ±S£X4 v+yyhyyi/Xf&l 3 Hz 

? ) i ta. y- y-m i i i fctmtz y~ vmk i a 
1 4<DTirco-^mzim i iSttJi 2 1 A^iyt^jrc 

v^>. .r<oSS 1 SttJl 2 1 Afctty-X««2 3tf®m 
SfiTWS. ii^±£y-h®Bil4<0T*-<Offi^fflltc 10 

a. ±iemiSttJf 2 1 A{c«^-rs^t=sr<ig2?stt 

Jf21B#mJt£>*lXU&. d«om2Stt«21Bfc:Ji 

vu4ymi2 5w&mztix\^. zLxisemi, 
®2«iti2 1 a . 2 1 Bvmm y- vmii me 

tt. #mi . JB2iSttJ12 1 A. 2 1 BfcS^t- 

[004 6] mftimmm. m, &2, j&3# 
KSK3 1A. 3 IB, 3ica>£>&&„ mi#8E#ftg 

3 1 At$S3#&mm3 1C{±. SV^tg^TS^f:^ 
TMfffcffiB$*iT^6SSI2#iffigB£3 1 Bfc»£3*i 

tv^„ ttimittmmm3 ucti jjesgistt* 
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